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Meteorological Observations at Syowa Station in 1988
by the 29th Japanese Antarctic Research Expedition

Kouji MaTsuBara®, Motohisa Dor*, Tetsuro UekuBo and Kenji OkADA*

Abstrace: This paper describes the results of meteorological observations (main-
ly surface and upper-air) at Syowa Station from February 1, 1988 to January 31,
1989 and ozone observations on board the icebreaker SHirAseE during the period
from November 1987 to December 1987. Methods and equipment for observa-
tions were the same as JARE-28. Surface and upper-air data were sent to World
Metcorological Center at Melbournc via Mawson Station according to the WMO
rcgulations.

Remarkable chracteristics are as follows:

1) A large-scale stratospheric sudden warming and an abrupt increase of total
column ozone took place during the period from the end of August to carly Sep-
tember. It was experienced for the first time that such a large sudden warming
occurred in August.

2) The frequency of blizzards that hit our station was the minimum since 1960.

3) On March 21, the cyclone passing over the sea north of Syowa Station be-
came strong abruptly and strong wind blew. Maximum instantaneous wind speed
was 49.9 m/s, which was the maximum record in March.

4) Monthly mean sea level pressure of June was 1001.5 mb, which was the
maximum record in June and the second highest for the total period of observation.
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Table 1. Instruments of surface observaton.
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Fig. 1.  Annual variations of surface observations. Broken lines show normal values of 1957-1980.
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Table 2. Monthly suimmaries of surface observation in 1988.
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Table 3 The date of Ize[IV) snow storms (blizzard ) in ]1988.
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Tuble 4. Sensors and instruments of aerological observations.
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Table 5. Number of observations and attained height of uerological observations by JARE-29.
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Table 6. Monthly summaries of aerological observation in the JARE-29 period.
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Fig. 2. Monthly mean height at standurd pressure levely (February 1988-January 1989) (broken lines
show normal values of 1968—1988).
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4.2. # A &8

THEROBARR L £ T, 81TRT.
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Foo teds, SSAIMITTIIARICL v A Vv B RS-, Vv FIrRBCRE L.

¥, HEROA Y v k- VB HRNCER Sh, AEENLA VT — 5 RO
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Table 7. Total ozone observations and vertical distribution observations from umkehr using
Dobson spectrophotometer (by JARE-29).

5 B 1938 1989 4

| 3 4 5 6 7 8 9 10 11 12 1 A
BEWAK! 29 28 1
EEEEH | 73 43 12
XEXEW | 79 4 2
AX®E®, o 1 5
K@ 1 1 2

4 8 11 27 31 30 31 31 245
0 0 12 88 89 61 120 87 585
0 0 2 44 86 98 118 109 582
17 22 10 2 3 0 0 0 69
0 0 0 5 8 11 5 0 5 38

i
=R =Rl N
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Table 8. O:zone sonde observations by JARE-29.

. 1988 1989 .,
OB " 3 4 s 6 7 8 9 10 1 12 1 A
MEBFEHK 2 2 2 1 1% 1 2 4 5 5 3 30
mR OB O 2 2 2 pE R 2 3 5 4 4 2 230
R#BH 178 11 1 H 278 268 23H I8 9B SHA 5H i5H 6H
HESEmb) 112 7 7 21 9 8 7 6 8 12 6 8

& &E K (km) 15 33 33 24 29 30 31 33 32 30 37 34

4+ B’ E 296 291 264 270 326 341 255 297 261 308 311 33]
KUk — 0.79 0.98 0.92 0.98 1.0l 1.06 0.91 0.90 0.90 0.94 1.06
R\ A 260 240 30H 253 28H 14F 14\ 15 25 190
BZEKE (mb) 6 g8 24 9 12 7 8 9 56 14
PEEE(km) 35 33 24 29 30 33 33 33 20 30
2 B 292 274 334 294 403 336 323 332 326 296
F7y vl 0.96 1.13 1.0l 0.98 0.92 0.98 1.0i 0.97 [.27 0.97
B A 31 228 22H 23\

B3 EE (mb) | 7 6

IR EE (km) 30 KR 34 36

ol - : 460 FH 276 327

FTY vk 0.94 - 0.8 0.98

& #HBH 23H 278 29H

F=AE (mb) 7 12 7

& B (km) 33 31 35

2 B E 300 394 379

KTV v 1.00 0.9! 1.00

% B 29H

F3# K E (mb) 8

B3R (km) 33

£ R # 406

F7v v 1.02

*4 B4R I Es X005, 6 A AYEEIR

A5 — (HFEAY) O3EMEA Y VRBR IOV Y Vv FF = 2 eonTHEALRLT.
4.3. A HR

M12ic+ v v BREBEOETMYRT. 2-88 44y % T34 250-350m atm-cm 72 7=
*VveR, SATa»L I A ki, 2Bl 460m atm-cm 2328 L7, ok,
FRFAC 30mb DR & U CEBIBLE (FRA141 ) LRORRABLLHK LA, £oR
%, E 10-20 HOFMITRE - L BRICE brsuod vV v 2 BAHRL, 1A ORKARS
33 300-350m atm-cm CHERS L 1o,

21312 7-11 A OERARBHCIT 5, 7 ¥ 7 BIC L 5&EE L OF /Y HEOHH S
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Fig. 12. Annual variation of total ozone.
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Fig. 13. Variation of upper air temperature (dashed line, unit °C) and ozone partial pressure
(solid line, unit pmb) by ozone sonde (from July to November). Bold dashed lines
show the tropopause. Shaded area shows the ozone partial pressure greater than

150 pmb.
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Fig. 16. Southern hemisphere stratospheric analysis (30 mb) in the period of sudden warming

(from the end of August to September).

® . Syowa Station.

m atm-cm
450 ooeeeeerenimneinas e e ey s e
T B00 Fereeorememneneennnenndins
o 350 Feofereeeeen f ..........................
2 I )
i 300 .......................................... | :
D50 Lovrreereneenmreie e e e e e l ..........

Fig. 17.

200 : . H : S
61 62 63 64 65 66 67 66 69 70 71 72 73 74 75 76 77 78 79 80 61 62 B3 84 85 66 67

£(19xx)
17 *Vv4BEANGEOBEREL

g6 89

Year-to-year changes of total ozone (monthly average).



194 MR R - R A LB S M E SR
b FAX CX D #bIIKO= € =) L0 L&D 30mb KRR, 30mb ikl
W TR > T8 ), ARBOBERIE 7o TOo. MFEE - oRibo I
W2 HIRB L ST B, IO MU RS SS X ORRR T 7 Y &R
Hlo T 5.

1712 1961 42 H-1989 48 | H $ T v v R B A BHOL AR L iz 19824 LI
AR 4 v v 2B A SEHO BRI 250m atm-cm T#H 7228, 1988 413 279 m

atm-cm TH -7z,

S B &b # M

5.1. BAFEERR
() EEHHEA
HEASEOBMIEZAHE M- TiTotc. BREIBRREDO A L L, 1 LK SRBERE:
(R&BIT) LTI -7, BRBSEIA vV vBRICAbE TiTo e, F— 2 INBIL7 5=
TRE LT aNT Y v — (BEME) TV, BRRZOMEE 7 5 » 7idn bt
S TRV AVTT — 2 NBEIT 1.
(2) KB5S
KEKBEEOBBIY v 7 2 b A — X &5 TiTofc., BRI VBRI RIT L L,
BERER (V) 3EBHODCHOF - 220 H WO ML T L | EMFEE L Lo HL
o, TS AMBIIRY 2 VI AT o 1.

4.0

3.5

3.0

. [ M /I | |,
\ / V NP \ [\ )

2.0 \ ]

Turbidity

1.5
79 80 81 82 83 84 85 86 87 88

Year

18 ERHNHCLID2ATBEEOBBERR (1979-19884)
Fig. 18. Turbidity by pyrheliometer from 1979 to 1988.



5 29 v W I R SRR T 1988 195

52. & B

KBBEDEL, H5IKENBERc a2 BRED S And T BBRKIEE: L. &
ZREIHKREDO b O X HERA L7222, BEIESEF LAY Y 7 4 b A — 22 FH L1,
5.3. & 3
(@) FEEBHC L 5 RGEEE

(X 18 1z 1979-1988 ‘Eiz 51+ % A B R SRR S E R
(b)) +v7 4 b 2—2IT LB KEREE

191 19854 1 A-1988 42 12 A o> 500nm (=k1F %G A DRIFELYRT.

MatsuBara and KawaGucHt (1983) i1z k% & 19804 | A-1981 4 1 B o | ST 0.023
0010 THBD. chbDF =200, =AFF 3 VoK (19824F) oFErrs4 0L
BN B IRREIL 1986 & Thiex, 1988 Iz RBMENKEL Ies T 5,

0.14 ¢
0.12 } ) 500 nm
o.10}
0.08 f
3
S 0.06 | / )
0.010,-.'.-, 7 =.\_' " i :A'- v
0.02f > SN A R
0.00 "n , - X ‘
1985 1986 1987 1988
Year

19 Hv 74 b A—Z2RLAKFBEB/E (500nm) DOMBIRER (198545 1 B-19884E 12 A)
Fig. 19. Turbidity (500 nm) by sunphotometer from January 1985 to December 1988.

6. X R M AT

6.1. MiFICEALZ-RE

RIS O I HIEMERIC BT o8 B L OEBHRAER DG, RKOBREZFIAL 2.
(1) FAX BE&X

*F Y g — U YEMKEXED 0UT o 500mb EFEEH KKK, 00UT ot EXKE, * +
VR FHKED 00, 12UT o 500, 250mb FEFRASKN, #1 BRSNS L0836, 48 pERF48
R&EXA.



196 MEER - -LHTA- LEHFH-MEER
(2) HEEAREX O BINE R

==V vEBBHRTABLL, V5=, JEFFUVIAAY, =TV 3 —OFTYEEMO
00, 06, 12, 18UT o EFER, 00, 12UT oEBEmgEs, 00, 2UT ol ks Lo
500mb FEATE R, HTHBEHLED 00, 06, 12, 18UT it REIRIE K,

) JEHREEHE

ZEER NOAA-9, 10, 11 O % 23RN D EEH,
4 =xy FREE

S16 »m Ay P REFIC X DKM, AR - BEORLE R
6.2. & B

EHRKEBAKRDSR T B HEE L LT, FFH 2057 — 2 i ic@d+ 2 B
W ERBREOGRE B XERT A COOKBEBRAULXITS> LD 2OTH 5.

—%, EMESHTEOIL DI T ) F - FEDERBEATFHEIN LB AOER, NESK
PERY RO RAT S & O ALZE B 0 EATREIC L B MO LB TH b, KGN IHITE o1
WARBET H710DICH 2 fThic { Tz bigu,

RIBITCLBEIER E LT, BCEROHRSBRENOFHLTEL TAFETEL &
DRI R TH A, BERERIRICIBRE Do iod, BEUE#ILC X 5 BEB PRI 2 RET
L. B KRBAK CTIENTEEYT- AR ZERB YR LAAMEA L. #BEZER
Bk, 320 KRBk CRE LT, RBEXK 10FE R 50, B2 BT
Stc. BREMEIO KGRI ZIET 5 120113, LEARARSY TH S DR YOFE
NEENRD., F4R0nb1x, 5FTEHALS FAX I X W BTw @R oiEEEY, #
Bl s K[EgEWMLBIce -y VEMBBETELh S X 51Tl T,

RRADHEB Z T 5 1odic, HAEMSCRIEMNOEONTL 2l - HEBRREN
TR > — o v AR HIREE & RERICIER L 7z,

FAX R&ERL, BRKEOCBE), XE -  BHELEET LI ETLEEIBREOBRETH
5 LB EOERMRR CELIND 28, ZETERVCALR ST,

6.3. FUH—FBEREBDRDICIONT

X203, BABHRLEOERM 7V v — FEIE A /R, 19884E0 77 )  — FEIFUIERIB
BURDORERTEHE L, M2I3FAD S ) ¥ — FEH % @EE 0EROE LB LD
ThsH. BEIERTRTIVF— FEKIT4 7,9, 10 FIclkBik e — 7 %8 - -]
THB T2, 198BFERIFRHNOTIF -2, 430HLFIFEIVI-2EERD,
6-8 A1 10 4F-PIHIHIE L L e Wl A 28k Lich oo, 9 A DRk 1 3 4 3k 34
RELTERBU T EIE E -7

7Y — FEEA D e o 72BN, K1 o JEHRKEDCHB A 2T L5 X 51l
HRENEXBCTT Api)~ 8 A EAIE 2 L &2BRINE, E4258 U TEEW LG,



55 29 U RE LI R SR D TR 1988 197

50

60 62 64 66 68 TEI 72 74 '?6 78 8@ 82 84 88 88
61 63 65 BT €69 71 73 75 77 T3 81 83 85 87

(+1900) &%
B2 U ¥—FEKOEEREI

Fig. 20. Year-to-year changes of heavy snow storms (blizzard).
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Fig. 21. The number of monthly heavy snow storms (blizzard). Solid line: monthly
average. Dotted line: monthly average — standard deviation. Bold line:
monthly average + standard deviation, A : 1988.
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JMA GLOBAL ANALYSIS 1988 9 1 12 GMT.  JMA GLOBAL ANALYSIS 1868 @ 12 12 GMT
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Table 9. Sudden warming in JARE-29.

Start Peak B2 (°C) SEE
1 7 B18H 7 A23H —86.3——66.7 3.9
2 8ASH 8 A10H —86.2 —65.6 4.6A
3 8 A22H 98 1H —-83.3 —24.0 5.6A
4 9H6H 9 H 120 —70.3 —38.3 5.8A
5 9 B19A 9 H30H —72.7 -21.8 4.4A
6 108 10R 108 121 —54.2 —37.2 8.5B
7 105 20H 10H26A —49.7 —15.3 6.3A
8

ITR7H 11131 —48.0 —22.6 4.6LB
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1. Bk L TEM
7.1. BAFELRB

BRIGESTEA Y v FENEBEF R L T, RSI-RTSD RdEsy v F 2 i L,
k@R XU THmEoREOBME, &, AM - BEOHES M2 R L e, it E3H,
HBREBARBLALTHS.

7 — 2 AE AMOS HBRER X v BB Thh, BUEROHHELE, fFESLYTT-
7o. SERiX 600g, 1000g Z{FH L, ~V v AHFALRFTA LI, [FHL 25008 (6008 4
) s XUF 2800g (1000g &BR) & L7-.

7.2. BRAEBA

BHRAIERI0D LT, 6-100DEM, hALXECREH L. 7T BIREREC
I hRETT ALK

B0 8% FELRAL, 2BRE L.

* 10 @5 v FEARE
Table 10. Radiation sonde observations by JARE-29.

R B ey RBER REEEBNE  SYNOP TH tE L@
FEH urn) (mb) NNpCLhCxCaWW  E& E& &
4 1 i 13 1857 24.8 200901 02 0 0 2
2 2 12 1816 16.0 000900 02 0 0 0
21 1750 15.6 100900 02 0 0 ]
6 2 2 71820 73.9 200901 02 0 0 2
24 1448 14.5 700908 02 0 0 7
7 2 1 10 1437 15.9 000900 02 o 0o o0
8 2 2 I 1546 14.8 000900 02 0 0 0
3 1621 20.0 760%21 02 0 6 7
9 1 2 4 1814 20.0 110%70 02 0 1 0
14 1744 16.7 000900 02 0 0 0

7.3. BRAER

BRRSR YR 26 R L, K271 1967 x5 1988 F ToLER 2/8 LIToBA
K% 500mb & 100mb o LFEmitE s THEMHAROETHIMNEX AR LI, ZOR
YHRDHE, 100mb T3 1970 4E LARTOU T e LT 197 E LB F i3/ & < fe o T
%. LoL, 1970 LFETOIZ 2\ TIRBBIRENC BN R S 729 X H IKMEBRABETH
%. 19704 LU0 & ki3, 500, 100mb & iz & A B L Tz
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Fig. 26. Long wave radiation sonde results.
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Fig. 27. Year-to-year changes of long wave radiation (500, 100 mb).
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8.1. ®kik Lot KETOERA

29 kBB TR, KABREMEBALT ILbR] BECKVT, K&EA VP ED
MR O REX BT 5 D0 RBER B 5 o, + VY RLARBAEEOBMET-»
7o, UTFeso@EYRT. vk, BOACHERIBNER COEERAC L > THLRT:
2 ¥} & dkic Antarctic Meteorological Data Vol. 29 (JAPAN METEOROLOGICAL AGENCY, 1990)
CBBEhT\5. F1, 4V Y BHONMICEITERIBERBH THS (MATSUBARA
et al., 1990),
(1) v veRBH

BRI R Loy, » & SCI-TEC o0 7' ) o — 7 — 4 Vv Y EEEt 034 TH
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Fig. 28. Latitudinal variation of total column ozone from equatorial region

to Antarctic region. The data at latitude of 70°S and 90°S were
taken from observation results on December 12 at Syowa Station
(JAPAN METEOROLOGICAL AGENCY, [989) and South Pole
(KOMHYR et al., 1988), respectively.
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BAER 2 X 28 1R,
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EOTF 2R/ LI. &V TFRBICEEL T, &R 20008 022k E OG5 v
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BANIELEEBO v 7 2 b 2 — % (EKOMS-110) #{#H L, KBEHCEDc\AICF
B TREB B L TKBDOXOMB,I > RADOBRIBEXHE L. BRACHC-BER
368, 500, 675, 778, 862nm o SR TH 5. HIBis X OBRI T 21 KBRS 1979 4
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Fig. 29. Latitude-height cross section of ozone partial pressure (solid line, unit umb) and air

temperature (dotted line, unit °C). Bold dashed line shows the tropopause. (The
data at latitude of 70°S and 90°S were same as Fig. 28).
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Fig. 30. Observation results of turbidity measurement (wavelength: 500 nm) by sunphotometer.
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8.2. BKEOMBEA
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Fig. 31. Year-to-year changes of maximum snow depth ( from July 1o December)
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Fig. 32. Topography of Langhovde.
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Table 1]. Monthly summaries of surface observation at Langhovde
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Fig. 33. Result of surface observations at Langhovde and Syowa Station
(temperature and wind speed).
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Fig. 34. Wind rose at Langhovde (bold line) and Syowa Station
(normal line).
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